Purpose Older adults are at increased risk of experiencing loneliness and depression, particularly as they move into different types of care communities. 41 Information and communication technology (ICT) usage may help older adults to maintain contact with social ties. 12, 19, 41 However, prior research is not consistent in whether ICTs increase or decrease isolation and loneliness among older adults. 12, 19, 26, 41 The purpose of this study is to examine how ICT use impacts the social isolation and loneliness of older adults in assisted and independent living communities. Method Data from an ongoing study of ICT usage among older adults in assisted and independent living communities in Alabama is used. Simple regression analyses were performed to determine the relationship between frequency of Internet use and isolation and loneliness. As the data comes from an intervention study (ICT training vs. No training), the analyses controlled for the arm of the study participants were in. Results & Discussion Results from post intervention surveys show that going online more frequently was associated with lower levels of loneliness and isolation. Greater frequency of Internet use was associated with greater quantity and ease of contact with others. Using the Internet may be beneficial for decreasing loneliness and increasing social contact among older adults in assisted and independent living communities.
INTRODUCTION
As individuals age, they may lose contact with social network members for a variety of reasons. This loss of contact is often associated with social isolation and loneliness. Some research has shown that information and communication technology (ICT) use may help to decrease social isolation and loneliness in older adults. The purpose of this study is to examine how frequency of going online among residents of independent and assisted living communities (AICs) is related to experiences of loneliness and social isolation.
BACKGROUND
The concepts of loneliness and social isolation are closely related concepts, yet highly nuanced. Loneliness is the subjective experience 17, 30 of negative feelings about levels of social contact 38 ; otherwise stated, it is the involuntary state of social isolation, that is, the feeling of being alone. 34 Loneliness does not stem solely from objective levels of contact, but rather results from the differences between the levels of need and desire for social relationships and the availability of relationships at hand. 31 Researchers using loneliness measures typically ask respondents whether they feel lonely, whether they do not see enough people, and whether they wish for more contact. 38 Social isolation is the objective experience 30 of the absence of contact with other people; more aptly stated, it is the absence of good support. 38 Social isolation is simply the absence of meaningful social relationships or the experience of being alone. 33 Older adulthood is often associated with higher rates of loneliness 21, 44 and social isolation. 16 This occurs for a variety of reasons, including death of social ties, relocation to different types of living and care communities, and limitations in physical and mental health. In addition, age is negatively related to network size, closeness to network members and number of primary group ties. 8 Older African Americans are at the greatest risk of social isolation, 25 along with childless individuals and widows 38 Those at risk for loneliness include older adults who have recently migrated following retirement, those caring for a dependent spouse, 38 the chronically ill, 16 those living alone, 34 and females living in rural communities. 44 Although the likelihood of experiencing loneliness does increase with age, only a minority of older people continuously suffer from loneliness.
A noteworthy finding is that loneliness does not increase simply because of additional years, but because of an increase in disability and a decrease in social integration. 21 The only risk factors applying to both the socially isolated and lonely are living alone and having low life satisfaction. 16 In sum, predictors of social isolation and loneliness are not necessarily interchangeable, 16 which demonstrates the need for researchers to distinguish between the two concepts.
Older adults are at risk for increases in loneliness and social isolation, particularly for those who move to different types of care communities. Research shows that older adults who move into assisted and independent living communities are likely to experience reduced quality of life. 39 They are likely to experience loss of social connections, physical separation from familiar places and routines, and resulting emotional distress that can combine to affect the mental and physical health of residents. 39 One possible way to counteract these effects is the use of ICTs to help maintain social contact with social network ties.
ICT USE, CONTACT WITH OTHERS, AND LONELINESS

AMONG OLDER ADULTS
ICT use enables older adults to stay in contact with others and communicate with their loved ones. 2 Email, for example, is more effective than in-person or phone communication for facilitating regular contact with family and friendship networks. 4 , 11, 13, 27, 37, 42 A wealth of research indicates that ICT use by older adults can both strengthen and expand their social networks and social connections, 3, 4, 5, 14, 15, 19, 22, 27, 28, 29, 35, 39, 40 with relationships taking place both on and offline. 3 ICT use can also reduce the impact of geographic distance for older adults, 1,39 with dispersed families increasingly using ICTs as the primary conduit through which they sustain generational bonds. 6 Whether ICT use increases or decreases social isolation is not clear-cut, however. ICT has been shown to be associated with a decrease in social isolation and increases in social connectivity among older adults. 1, 3, 5, 6, 7, 32, 40, 41 Use of the Internet has been shown to enrich the lives of isolated seniors, 36 with some older adults reporting lower perceived life stress as a result of ICT use. 43 Yet, some limited research has found no relationship between Internet connectedness and social isolation in older adults. 26 Another study of the general population demonstrated that Internet use had a relatively limited impact on social relationships, 18 with still other research indicating that ICT use was associated with an initial decline in social network size and increased loneliness. 24 However, a followup study done in 2002 showed Internet users experienced positive effects on communication, social involvement, and well-being. 23 The purpose of this study is to examine whether frequency of ICT use among older adults is associated with perceptions of (1) loneliness, (2) social isolation and (3) perceptions of the usefulness of the Internet in affecting quantity and quality of communication with social network ties.
METHODS
The data for this analysis comes from an ongoing randomized controlled trial intervention. In this study, assisted and independent living communities (AICs) were randomized into ICT, Attention Control, or True Control groups. Older adults living in AICs in the treatment arm were given 8 weeks of training in using computers and the Internet to communicate with family and friends (mainly through email and Facebook) and to find information. Participants in an "attention control" arm were involved in 8 weeks of activities unrelated to ICTs. Participants in a "true control" arm did not participate in any intervention activities. Participants from all three arms were surveyed 5 times over the course of one yearbefore the 8 weeks, at the end of the 8 weeks, and at 3, 6, and 12 months after the end of the 8 weeks. Because the purpose of this paper is to examine the relationship between ICT use and outcomes such as loneliness, social isolation, and perceptions of the usefulness of the Internet for staying in touch, ICT users (participants with Internet access) from all three arms are included. Additionally, because there were such low numbers of ICT users at time 1, across the three arms (n=33), post-test (immediately following the 8 weeks) data is used, reflecting all the relatively new ICT users in the ICT arm of the study. Thus, our sample includes all study participants who reported having Internet access, either on their own or as a result of the ICT intervention classes (n=70).
Our outcomes include how use of the Internet has affected loneliness, social isolation, and the quality and quantity of communication with others. Loneliness was measured with a 3-item version of the UCLA loneliness scale. 20 Items in the scale (a=.65) were: a. How often do you feel that you lack companionship? b. How often do you feel left out? c. How often do you feel isolated from others? with responses measured on a three point scale: 1-Hardly ever, 2-Some of the time, 3-Often.
To measure social isolation, participants were also asked how much of the time they were bothered by the following things A series of OLS regression analyses were conducted using the communications and loneliness as the primary outcomes and using ICT use as the primary predictor variable. Analyses controlled for age, the number of social network members (friends and family to whom the participant felt close), study arm, and physical or emotional problems that would limit social interaction. While we would normally have controlled for race/ethnicity and gender, these controls were not included here as an overwhelming majority of the sample was white and female.
RESULTS
As noted, our sample was overwhelming white (95.7%) and female (81.4%), with a mean age of 84 years (full descriptive statistics are presented in Table 1 ). The mean frequency of going online was 3.41 (somewhere between 'several times a month' and 'about once a week'). Mean loneliness was 3.9. The sample contained 49 participants who had received ICT training and 21 who had not.
Results of OLS regression analyses showed a relationship between the frequency of going online and socio-emotional outcomes and between frequency of going online and selected Internetusefulness outcomes. Among the socio-emotional outcomes, a one-point increase in the frequency of going online was associated with a .220 point decrease in loneliness scores (p<=.001) (full results presented in Table 2 ). After controlling for the number of friends and family, physical/emotional social limitations, age, and study arm, the association remained, with a one-point increase in the frequency of going online being associated with a .236 point decrease in loneliness scores.
Likewise, going online more often was associated with a decrease in the amount of time respondents were bothered by not having a close companion and by not seeing enough of the people they are close to. A one-point increase in online frequency was associated with a .153 point decrease in the amount of time respondents were bothered by not having a close companion. This relationship held even after the controls were entered, with a one-point increase in online frequency being associated with a .178 point decrease in amount of time being bothered by not having a close companion. Both of these associations were statistically significant at the .05 level. Similarly, a one-point increase in online frequency was associated with a .189 point decrease in the amount of time respondents were bothered by not seeing enough of the people they are close to. This relationship, too, held in the presence of the controls with a one-point increase in frequency of going online being associated with a .198 point decrease in the amount of time respondents reported being bothered by not seeing enough of those they are close to. Both of these relationships were statistically significant at the .01 level. Frequency of going online was not associated with the amount of time respondents were bothered by not having enough close friends.
Among the Internet outcome measures there were only two relationships of note, both of which were statistically significant at the .05 level before controls, but which barely missed the .05 cutoff in the presence of controls (full results presented in Table 3 ). In terms of agreement with the statement that "using the Internet has contributed to my ability to stay in touch with people I know", a one-point increase the frequency of going online was associated with a .241 point increase in agreement that the Internet had contributed to the ability to stay in touch. This association was statistically significant at the .05 level. Once controls were included, however, the relationship was weakened such that a one-point increase in online frequency was associated with a .194 point increase in agreement with the statement that the Internet had contributed to the respondents' ability to stay in touch (p. = .054).
A similar change occurred in the analysis of respondents' agreement with the statement that "using the Internet has increased the quantity of my communication with others." Before controls a onepoint increase in the frequency of going online was associated with a .249 point increase in agreement that the Internet had increased the quantity of communication. The relationship was statistically significant at the .01 level. Once again, after the inclusion of controls, the relationship weakened, with a one-point increase in online frequency being associated with a .194 point increase in agreement that the Internet had increased the quantity of the respondents' communication with others. This relationship, with controls, also missed the cutoff for statistical significance, with an exact p-value of .051. Frequency of going online was not associated with a change in agreement with the statements that using the Internet had "made it easier to reach people," made it easier to meet new people," "made me feel less isolated," "helped me feel more connected to friends and family," or "increased the quality of my communication with others."
DISCUSSION AND LIMITATIONS
Results of this study suggest that the frequency of going online impacts loneliness and perceptions of social isolation, with higher frequency being associated with lower levels of loneliness and social isolation among older adults in assisted and independent living communities. These results support prior research showing that Internet use positively impacts quality of life among older adults. 5, 9, 10, 35, 36, 39 However, it is interesting that older adults in this study do not perceive that using the Internet has made it easier for them to reach people, meet new people, helped them to feel more connected to friends and family, or increased the quality of their communication. They do, however, perceive that using the Internet has contributed to their ability to stay in touch and has increased the quantity of communication with others. The results of this study suggest that further research is needed to better ascertain when older adults in different types of living communities may perceive and actually receive the most benefits from using a variety of types of ICTs.
Limitations of the current study include the small sample size, the lack of diversity in terms of gender and race/ethnicity, and that the study was only conducted in assisted and independent living communities in Alabama. Further research is needed on how technology usage may impact older adults not living in AICs and how these processes may vary as a function of gender, race/ethnicity, severity of health impairment, and region of the country.
In sum, this research indicates that Internet usage has positive benefits for older adults living in assisted and independent living communities. Given that this population experiences high rates of loneliness and depression, encouraging older adults to begin using the Internet to communicate with others could help to enhance social contact and decrease loneliness and social isolation.
